Le Fort I osteotomy is mainly used in maxillary advancement. Sensory innervation of the area affected by Le Fort I osteotomy occurs mainly through the maxillary division of the trigeminal nerve. Where the maxillary nerve crosses the pterygopalatine fossa, it branches into the posterior superior alveolar nerve, which supplies the mucous membrane of the maxillary sinus, the three molar teeth, and the vestibular mucosa and gingival around the maxillary molars. After the maxillary nerve enters the orbit through the infraorbital groove, at which point it is called the infraorbital nerve, the middle and anterior superior alveolar nerves branch off to supply the remaining upper teeth. After emerging through the infraorbital foramen, the infraorbital nerve sends out palpebral, nasal, and labial branches to supply the skin of the lower eyelid, conjunctiva, lateral surface of the external nose and upper lip including skin, mucous membrane and vestibular mucosa, and gingival from the midline as far posterior as the second gingival.
In the Le Fort I osteotomy, after the infraorbital nerve emerges from the infraorbital foramen, it is subject either to direct laceration or traction injury resulting from the forceful use of retractors during operation (Posnic et al., 1994 ).
According to previous reports, an osteotomy line (bone cut) close to the apices of the teeth should be avoided in order to protect the teeth from devitalisation when superior repositioning of the maxilla is indicated, a high cut osteotomy far from the apices of the teeth is not always feasible due to the position of the infraorbital foramen. Furthermore, the osteotomy line is also determined from the view of stability derived from the method of fixation or the materials (Nagasao et al., 2007) . On the other hand, in cases that were unsuitable for maxillary advancement, especially those with maxillary asymmetry or maxillary protrusion, the mobility of the pterygoid process is necessary to achieve ideal maxillary movement. For this reason, we have reported the modified Le Fort I technique with "artificial" fracture of pterygoid process using the ultrasonic bone curette (Ueki et al., 2004) . However, there was no report regarding the relationship between upper lip hypoaesthesia and the position of the osteotomy line after Le Fort I osteotomy. Furthermore, it also remained unclear whether the "artificial" fracture of pterygoid process could affect the hypoaesthesia of upper lip.
Therefore, the purpose of this study was to assess whether the factors such as osteotomy line, fixation position, degree of movement and the pterygoid plate fracture, can affect the recovery period of hypoaesthesia of the upper lip after Le Fort I osteotomy using trigeminal somatosensory evoked potential (TSEP) objectively.
Patients and Methods

Patients:
Subjects comprised 29 Japanese adults (8 men, 22 women) presenting with jaw deformities diagnosed as mandibular prognathism, both with or without bimaxillary asymmetry. At the time of orthognathic surgery, mean patient age was 24. months and 1 year.
Trigeminal hypoaesthesia was assessed by the latency of P1 and N2 in the recorded TSEP spectra because these peaks produce an accurate figure and have a tendency of higher reproducibility among healthy volunteers. Measurable periods of TSEP defined as those periods before the peaks of N1 (N13), P1 (P17), N2 (N27) and P2 (P36), were clearly identified on early components of the TSEP wave ( Fig. 1 ).
The measurable period was determined as the time when the TSEP was first measured postoperatively. Attempts to record TSEP after surgery continued until it became measurable.
Measurements with three-dimensional computed tomography
Tomographs were obtained in the resting position of the mandible using a high-speed advantage-type computed tomography (CT) generator (Light Speed Plus: Furthermore, correlation to the amount of maxillary advancement and impaction (elongation) were also examined.
29 patients were divided into the PLLA plate group and titanium plate group. Next, they were divided into pterygoid plate fracture and non fracture group, and compared statistically. 
Discussion
The sensory nerve disturbance following Le Fort I osteotomy has been reviewed These factors are probably more important than the amount of maxillary movement. In this study, there was also no correlation between upper lip hypoaesthesia and the amount of maxillary movement. In their comparison between miniplate and wires in Le Fort I osteotomy, miniplates gave rise to more hypoesthesia of the oral mucosa than wires. This may be due to the fact that more periosteal reflection is needed for the fixation of miniplates and so more fine nerve endings are traumatized. Although, there was no significant difference between the titanium miniplate and PLLA plates in this study, it was impossible to make comparisons between wire and titanium fixation (rigid and non-rigid fixation).
The generally accepted classification of peripheral nerve lesions is as follows bundle. This approach to the bone was a combination of the conventional Le Fort I and Wassmund procedure. However, it was difficult to remove the interference between segments using this method. Therefore, the "artificial" fracture of the pterygoid process is occasionally necessary to make this technique safer.
In preoperative simulations, we generally do not plan for a maxillary setback.
However, a complete or partial maxillary setback rarely produces an ideal profile, especially in cases of maxillary protrusion, retrognathism, or bimaxillary asymmetry.
Furthermore, Japanese patients with prognathism or asymmetry tend to have comparatively lower noses than similar Caucasian patients. For example, in a case of asymmetry with an anteroposteriorly normal maxillary position, maxillary advancement may change the shape of the nose so that it is not aesthetically acceptable.
To avoid this, we frequently use a Le Fort I osteotomy to change just the maxillary occlusal plane tilt in the lateral or frontal view without maxillary advancement.
Our previous study demonstrated that safe artificial fracture of the pterygoid process could be performed with the ultrasonic bone curette (SONOPET®) (Ueki et al., 2004 ). The patients who had undergone Le Fort I osteotomy and "artificial" fracture of the pterygoid plates had no complications postoperatively. However, if the ultrasonic bone curette was not used, such a safe operation could not be performed. From the result of this study, even if the pterygoid plates were fractured, it was found that there was no difference in postoperative hypoaesthesia of upper lip.
Conclusion
Hypoaesthesia could appear in the upper lip following Le Fort I osteotomy.
However, osteotomy line, plate/screw position and pterygoid plate fracture in Le Fort I osteotomy did not affect the recovery period of upper lip hypoaesthesia with TSEP.
Furthermore, the correlations between the recovery period of upper lip hypoaesthesia and the amount of maxillary movement could not be found. Although surgical factors affect the recovery period of the upper lip after Le Fort I osteotomy could not be found, it could be shown that hypoaesthesia of the upper lip could recover objectively in most cases. Thus, to prevent long-term hypoaesthesia of the upper lip, it is most important to avoid damaging the infraorbital nerve directly, as was the case in this study. 
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